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CONTROL APPARATUS AND VIDEO EQUIPMENT 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a control apparatus and 
a video equipment suitable for use in, for example, displaying a 
sub screen as a second image together with a main screen as a 
first image on a display screen. More particularly, this 
invention makes it possible to smoothly control the displayed 
position of, for example, the second image or the like. 
Description of the Related Art 

Control apparatuses have been materialized, wherein, for 
example, when an equipment is controlled by handling a key, if 
the same key is activated continuously, a shift of control is 
accelerated so that a desired control will be executed smoothly. 
In the apparatuses, when a key is activated intermittently, the 
control is changed or shifted little by little. When the same 
key is activated continuously, the change or shift is 
accelerated. Thus, either of fine adjustment and smooth control 
can be carried out. 

In the above control apparatuses, if the control 
direction is two-dimensional or higher dimensional, for example, 
two keys may be presumably used to carry out the control. In 
this case, when the two keys are activated alternately, the key 
operation is not continuous but intermittent. Control is 



shifted little by little. It therefore takes too much time to 
carry out a desired control. Consequently, actions are not made 
smoothly . 

By the way, a video equipment has been materialized, 
wherein a sub- screen regarded as a second image can be 
displayed together with a main screen regarded as a first image 
on a display screen, for example. In such a video equipment, 
the sub screen is displayed at one of four corners of the 
display screen, for example. The displayed position of the sub 
screen is thus limited. In the conventional equipment, 
therefore, there is a fear that at whichever of the corners the 
sub screen is displayed, an essential part of the main screen 
may be hidden behind the sub screen. 

SUMMARY OF THE INVENTION 

According to a f irst ^H*^a&d of the present invention, the 
similarity and/or non-similarity of actions made by a plurality 
of command means is judged, so that even when the command means 
are activated alternately, if the similarity is judged, a 
response time is increased or decreased. According to this 
-w&atrrs-; even if the control direction is two-dimensional or 
higher dimensional, actions can be made smoothly. 

According to a second - meano ■ of the present invention, a 
second image is displayed at any position on a display screen 
according to an action made by any command means . According to 
this means, the drawback that an essential part of a main screen 



is hidden behind a sub screen can be overcome. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the configuration of 
an example of a television image receiver to which a control 
apparatus, a video equipment and a control apparatus in 
accordance with the present invention are adapted; 

FIG. 2 is a structural diagram showing the arrangement 
of operation buttons and a joystick serving as a plurality of 
command means; 

FIG. 3A to FIG. 3C are each an explanatory diagram used 
to explain actions made according to a first embodiment; 

FIG. 4 is a flowchart explaining the actions of the 
first embodiment; 

FIG. 5A and FIG. 5B are each an explanatory diagrams 
used to explain actions made according to a second embodiment. 

FIG. 6 is a flowchart explaining the actions of the 
second embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

According to a first embodiment of the present 

A 

invention, there -arc* provided a control apparatus having a 
plurality of command means and which controls -art* equipment 
according to respective actions made by the plurality of command 
means and a control method therefore. The control -e^ method^°^ 
apparatus .j S^^efo gt^a* means or a step for judging similarity 
and/or non-similarity of actions made by the plurality of 



command means and a means or a step for determining a response 
time of control for respective actions made by the plurality of 
command means. When the plurality of command means are 
activated alternately, if the similarity of the actions is 
judged, the response time is increased or decreased. 

According to a second embodiment of the present 
0^ invention, there -^rp> provided >j video equipment and a control 
method thereof capable of displaying a second image together 



<fl with a first image on a display screen. The video equipment 

j Xt control method includes cr means or a step for arbitrarily 

j-jj controlling the displayed position of the second image, and 

^ d^fpl^y^ the second image at an arbitrary position on the 
''3 display screen according to an action made by any command means , 

The present invention will be described with reference 
to the drawings. FIG. 1 is a block diagram showing the 
configuration of an example of a television set to which a 
control apparatus and $ video equipment in accordance with the 
present invention are adapted. In this example, a main screen 
regarded as a first image and a sub screen regarded as a second 



; a 



image can be displayed on, for example, a display screen. 
Beside s , the displayed position of the sub screen can be 
controlled arbitrarily. 

Referring to FIG. 1, a video signal of the main screen 
regarded as the first image and displayed on the display screen 
is supplied to an input terminal 1. The video signal of the 
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main screen is supplied to a change-over switch 2 and switched 
to a video signal of a sub screen described later, A video 
signal output from the change-over switch 2 is supplied through 
an RGB drive circuit 3 to an image receiving tube 4 for 
depicting the aforesaid display screen. 

Moreover, the video signal of the sub screen regarded as 
the second image is supplied to a sub screen signal production 
and control circuit 6 through an input terminal 5 . A 
synchronizing or sync signal separated from the video signal of 
the main screen by a separation circuit 7, for example , is 
supplied to the production and control circuit 6, By this 
signal and a change a reading speed at which data is read 
from an internal memory of the production and control circuit 6, 
the video signal of the sub screen is compressed to an arbitrary 
size and derived at an arbitrary timing on the display screen, 
whereby the video signal of the sub screen is produced. 

The resultant video signal of the sub screen is supplied 
to the change-over switch 2. The production and control circuit 
6 produces a switching signal whose timing corresponds to the 
timing of sweeping any position on the display screen. The 
change-over switch 2 is then changed over in response to the 
switching signal. Moreover the reading speed at which data is 
read from the internal memory of the production and control 
circuit 6 is changed. As a result, -fche- sub screen of any size 
is composed at any position on the main screen. 



Furthermore, a command signal entered using any command 
means, for example, a key scan or infrared rays (IR) emitted 
from a remote controller or the like is supplied to a 
microcomputer 9 through an input terminal 8. In the 
microcomputer 9, the command signal is supplied to a central 
processing unit (CPU) 10. A control signal defining the 
displayed position of the sub screen or the like is produced, 
and the control signal thus produced is supplied to the sub 
screen signal production and control circuit 6. Thus, the 
display position of the sub screen and others are controlled. 

Command signals from a plurality of command means as 
shown in FIG. 2 are supplied to the input terminal 8. That is, 
referring to FIG. 2A, command signals indicating respective 
directions are supplied from four operation buttons of Up, Down, 
Right, and Left buttons. Also, referring to FIG. 2B, a so- 
called joystick is used to supply command signals indicating 
eight directions shown by arrows which are then supplied to the 
input terminal. The operation buttons or the joystick -is-t 
located on an equipment body or a remote controller. 

Assume that the sub screen is displayed at the right 
lower corner of the main screen as shown in FIG. 3A. In this 
state, when the operation button directed to the left is pressed 
as shown in FIG. 3B, the sub screen is moved leftward. When the 
operation button directed to the upward is pressed further, the 
sub screen is moved upward. Consequently, the sub screen is 



• 



displayed at the left upper corner of the main screen as shown 
in FIG. 3C. Thus, the sub screen can be displayed at any or 
arbitrary position on the main screen. 

At this time, when, for example, the operation button 
directed to the left is pressed, the sub screen is moved slowly 
first. When the same operation button is kept pressing, the 
moving speed of the sub screen is increased gradually. This is 
intended to carry both jC fine adjustment and - and a > smooth 

d 

sfl control satisfactory. By contrast, in the conventional units, 

Ui' 

iXJ when the up-directed button is pressed next, the sub screen is 

moved slowly again. Thus, actions are made slowly but not 

ill 



smoothly. 

Therefore, according to the aforesaid configuration, a 
means 11 for judging similarity and/or non- similarity of 
; ^ GLS operation buttons and ^ means 12 for determining a response time 
of the control are included as a part of processing in the 
OuS microcomputer 9. * By tho mean s*, it is possible to control 



smoothly «ev»en fog the above actions. FIG. 4 shows a flow 
aooordi - ng to'whic t p the microcomputer 9 processes a keyed-input, 
for example. 

Referring to FIG. 4, when the processing is started, a 
keyed-input using the operation button or joystick mentioned 
above is detected at step SI. Data of the keyed-input is 
checked at step S2. It is judged at step S3 whether the keyed- 
input is the same as the previous input. At step S4, it is 
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judged whether the keyed-input is of the same kind as the 
previous input. An effective rate of the control is adjusted at 
step S5. The effective process of control is then executed at 
step S6. Then keyed-input processing is Lhen » terminated . 

During the processing, if it is judged at step S3 that 
the keyed-input is the same as the previous input, such an 
adjustment that the effective rate of the control is increased 
gradually is carried out at step S5. If it is judged at step S4 
that the keyed-input is of the same kind as the previous input, 
ouch an ad juotmenL * Lhafc * the effective rate^is increased 
gradually d = c performed *. By contrast, if it is not judged at 
step S3 and S4 that the keyed-input is the same as or of the 
same kind as the previous input, - ouch aa—ad just , mont - t - ha is the 
effective rate of the control is returned to the initial value 
ic carried out *. 

In other words, when the means 11 for judging the 
similarity and/or non-similarity of the operation buttons judges 
the similarity of the operation buttons, the means 12 for 
determining the response time of the control judges that the 
same operation button has been activated, and increases or 
decreases the response time. When the up-directed button is 
pressed after the left-directed button mentioned above is 
pressed, movement is kept accelerated, while actions are thus 
made smoothly. 

Judging of the similarity and/or non- similarity of the 
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operation buttons is conducted, on the basis of a table listing 
combinations of similarities stored in, for example, a read-only 

A cru 

CA— - memory (ROM) 13 or the like^by comparison of keyed-input data 



with immediately preceding keyed-input data stored in, for 
example, a random-access memory (RAM) 14 by moanc oft the judging 
means 11. 

In the foregoing control apparatus or equipment, the 
similarity and/or non- similarity of actions made by a plurality 

; g of command means is judged, and even when the command means are 

ijj 

i3Q activated alternately, if the similarity is judged, the response 
& 

lf\ time is increased or decreased. Therefore, even when the 

%i control direction is two-dimensional or higher dimensional, the 

P actions can be made smoothly. 

;g 

! 3 In the conventional apparatuses or equipments , there is 

f 0 a fear that when the control direction is two-dimensional or 

'fl ' 

higher dimensional, the actions may not be made smoothly. 
According to the present invention, this drawback can be 
overcome readily . 

An object to be controlled by the aforesaid apparatus or 
equipment is not limited to the displayed position of the sub 
screen on the main screen. The aforesaid unit or equipment can 
be employed in controlling the position of a cursor or a 
pointer. Moreover, the present invention is not limited to 
control of a position on the display screen. The present 
invention may be employed in setting a listening position for a 
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four-channel acoustic system or in controlling a hue and 
^ saturation or the like two dimonoior r a - lly or highei? 

01 'diiuou u i o nally 

In the foregoing apparatus or equipment, the sub screen 
can be, as shown in, for example, FIG. 5, moved to any position 
on the display screen by using the operation buttons or 
joystick. That is, FIG. 6 shows a flow ^c^r^^i^^^^^icto the 
microcomputer 9 sets the position of the sub screen. 

Referring to FIG. 6, when the processing is started, 
keyed-input data is decoded at step S7. Keyed-input data is 

b 

Jf acquired at every interval of the aforesaid response time, for 
Jl 

■tj example. At step S8, keyed-input data is added up at every 

□ ^ direction to -thoroby . calculate the position of the sub screen. 

0 

The position of the sub screen is set at the calculated position 
i at step S9. Then, the sub screen position setting process is 

terminated . 

In the aforesaid unit or equipment, a second image is 
displayed at any position on the display screen according to an 
action made by any command means. As a result, the drawback 
that an essential part of the main screen is hidden behind the 
sub screen can be overcome. 

At the time of moving the position of the sub screen, by 

judging the similarity of the operation buttons, it is possible 

blS to carry out the. actions smoothly. 

A 

In the foregoing unit or equipment, the displayed 
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position of the sub screen is not limited to the inside of the 
main screen as shown in FIG. 5A, but the sub screen may be, as 
shown in FIG. 5B, set outside an effective screen area of the 
display screen. 

Furthermore, information of the -sot* displayed position 
may be recorded and held in, for example, 14 random-access 
memory (RAM) 14. For example, even after the apparatus or 
equipment is left unused for some time, when it is reused, the 

• t Q sub screen or the like can be displayed at the previous 

iij 

0 displayed position. 

<B 

iH As for the sub screen regarded as the second image, not 

Sf only a picture represented by a video signal such as a picture 

i3 to be broadcast or the lik^but also a menu screen used to set 
the apparatus or equipment and so on can be displayed. 



'Q 

; J3 Moreover, a plurality of sub screens may be displayed 



According to the first embodiment of the present 
* 

invention, there are - provided the control apparatus and the 
control method having a plurality of command means and 



controlling the equipment according to actions made by the 
plurality of command means . The control apparatus «er* control 
method includes the means or the step for judging the similarity 
and/or non-similarity of the respective actions to be made by 
the plurality of command means, and the means or the step for 
determining a response time of control in response to each 
action made by each of the plurality of command means . When the 
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plurality of command means are activated alternately, if the 
similarity thereof is judged, the response time is increased or 
decreased. Thus, even when the control direction is two- 
dimensional or higher dimensional, the actions can be made 
smoothly . 

Accqrding to the second embodiment of the present 

is 

invention, there -arc provided the video equipment control 
apparatus and the control method which are capable of displaying 
a second image together with a first image on a display screen 
and which include the means or the step for arbitrarily 
controlling the displayed position of the second image. The 
second image is displayed at any position on the display screen 
according to an action made by any command means, whereby the 
drawback that, for example, an essential part of a main screen 
is hidden behind a sub screen and so on can thus be overcome. 

Having described preferred embodiments of the present 
invention with reference to the accompanying drawings, it is to 
be understood that the present invention is not limited to the 
above-mentioned embodiments and that various changes and 
modifications can be effected therein by one skilled in the art 
without departing from the spirit or scope of the present 
invention as defined in the appended claims. 



